Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et al 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 1 of 14 



m 





110 



114 
116 



7x V 



T 



102 
104 



(PRIOR ART) 

FIG.1A 




o ° o 



114 



o o ° o ° 
o o o o> 

o o O o 
o o0o o 

ooooopoooo 
o °o° o 



116 



o 



o 



(PRIOR ART) 

FIG.1B 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et al. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 2 of 14 



2/14 




(PRIOR ART) 

FIG.2 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman. et ai. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 3 of 14 




FIG.3B 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et al. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 4 of 14 




FIG.4B 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et al. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 5 of 14 





FIG.4D 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et al. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 6 of 14 




FIG.5B 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et ai. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 7 of 14 



7/14 




FIG.6A 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et a!. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 8 of 14 




FIG.6B 




FIG.6C 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et al 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 9 of 14 




FIG.7D 



FIG.7C 



Atty. Docket No.. A6378/T45500 
Applicant: Karthik Janakiraman, etal. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 10 of 14 



1800- 



10/14 




1600 



1400^ 




1200- 



1000 L_L. 



—I 1 1 u 



H — L - 
100 

SPACING (mils) 

FIG.8 



-j — i — i — i — i i i— 



50 



75 



125 



150 



2500 



2000 



OLD-HIGH SPACING^ 



NEW-LOW SPACING ♦ 




100 150 200 
SPACING (mils) 

FIG.9 



250 



300 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et al. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 11 of 14 



11/14 








* 


1 


♦ 


O 






O 




— 




$ 




1 


1 


■ 


□ 

a 


□ 


□ 

o 


KEY 

" ♦ SHRINKAGE @ 51 OX DEP. 

o SHRINKAGE @ 540°C DEP. 
- ■ WET ETCH® 51 0*C DEP. 

□ WET ETCH @ 540°C DEP. 











50 



8.0 
7.5 
7.0 
6.5 
6.0 
5.5 



75 100 

SPACING (mils) 

FIG. 10 



125 



150 



cm 

UJ 



o 



4.0 



Atty. Docket No/. A6378/T45500 
Applicant: Karthik Janakiraman, etal. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 12 of 14 



12/14 




FIG.11A 




FIG.11B 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et al. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 13 of 14 



13/14 



KEY 

0.075" SPACING 

0.270" SPACING 




50 



100 



RADIUS [mm] 

FIG. 12 



150 



0.007- 
0.006 -I 
0.005- 
0.004- 



KEY 



NON TAPERED, 0.075" (CENTER/EDGE) GAP 

TAPERED, 0.075"(CENTER)-0.100"(EDGE) GAP 

TAPERED, 0.075"(CENTER)-0.125"(EDGE) GAP 



0.003- 
0.002- 
0.001- 



50 




RADIUS [mm] 

FIG. 14 



Atty. Docket No.: A6378/T45500 
Applicant: Karthik Janakiraman, et al. 
Title: GAS DISTRIBUTION SHOWERHEAD 
Sheet 14 of 14 



14/14 




FIG. 13 



